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(54) Abstract Title: Organic el device and organic el panel 

(57) An organic EL device wherein a transparent conductive film of one of In 2 0 3 -Zn0, In 2 0 3 -Sn0 2 , ZnO, and 
Sn0 2 is provided on the light-emitting layer side of a metal electrode of the organic EL device, the 
thickness of the transparent conductive film is so determined as to satisfy the formula below where L is 
the optical distance between an organic light-emitting layer and the metal electrode, and X is the 
wavelength of the emitted light and the light waves reflected from the metal electrode interfere with one 
another to strengthen one another. The external quantum efficiency is improved without degrading the 
luminance, and the contrast can be improved. An organic EL panel using the organic EL device is also 
disclosed. L=(2n+1)X/4(n=0, 1, 1,...). 
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ORGANIC EL DEVICE AND ORGANIC EL PANEL 

The present invention relates to an organic EL 
(electroluminescent, device and an organic EL panel, and more 
specifically relates to an organic EL device and an organic EL 
Panel using the same, according to which the external quantum 
efficiency can be improved with no accompanying deterioration 
in the brightness, and moreover the contrast can be improved. 

Ever since the announcement by Tang in 1987 of a high- 
efficiency organic EL device having a two-layer laminated 
structure (C.W. Tang et al., Appl. Phys. Lett., 51, 913 
(1987, ,, various organic EL dev . ces deveioped< ^ 

some of these have already been put into practical use. 

Figure 4 is a drawing for explaining the structure of a 
conventional organic EL device; the device has a constitution 
in which a hole injection layer 42, a hole transport layer 43, 
a light-emitting layer 44, an electron transport layer 45, and 
an electron injection layer 46 are formed in this order on a 
transparent electrode 41, which is an anode, and a metal 
electrode 47, which is a cathode, is provided on the electron 
injection layer 46. 

The guantum efficiency of an organic EL device having a 
structure as shown in Figure , t , thought Q( as 

First, holes and electrons arriving from the anode and the 
cathode form electron-hole pairs in the light-emitting layer, 
thus becoming excitons having light-emitting ability; the 
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probability of production of sucb a light-setting exciton is 
approximately 25%. The efficiency of extracting light 
Produced in the light-emitting layer out to the outside of the 
device, on the other hand, is given by the following equation, 
where n is the refractive index of the light-emitting layer. 



Generally, the refractive index of the light-emitting 
layer is 1.6, and hence the efficiency of extracting out light 
is approximately 20%. The theoretical external guantum 
efficiency limit is thus given by the product of the 
probability of production of a light-emitting exciton 
(approximately 25%) and the efficiency of extracting out light 
(approximately 20%), which is approximately 5%. 

However, the external quantum efficiency of an actual 
organic EL device is low at approximately 3%, which is about 
60% of the theoretical value, and hence a problem arises in 
that if the current passed through the device is increased to 
extract light of a fixed brightness to the outside, then 
deterioration of the brightness will progress, and in addition 
the energy consumption will be increased. 

Moreover, with actual panels, a problem of contrast in 
which the display becomes hard to see due to external light is 
a problem in actual practice. One cause of such a drop in the 



contrast is said to be the metal electrode reflecting external 
light. 

In view of such problems, it is an object of the present 
invention to provide an organic EL device and an organic EL 
panel using the same, according to which the external quantum 
efficiency can be improved with no accompanying deterioration 
in the brightness, and moreover the contrast can be improved. 

The present invention has been accomplished to solve the 
above problems; an invention according to claim 1 is an 
organic EL device comprising an organic EL light-emitting part 
including an organic light-emitting layer, between a metal 
electrode and a transparent electrode, characterised in that a 
transparent electrically conductive film is provided on a 
surface of the metal electrode on the organic EL light- 
emitting part side, and the thickness of the transparent 
electrically conductive film is set such as to satisfy the 
following equation, where L is the optical distance from the 
organic light-emitting layer to the metal electrode, and X is 
the wavelength of light emitted by the organic light-emitting 
layer. 

L = ~T~ * (» = 0,1,2,...) (2) 

Moreover, an invention according to claim 2 is an 
organic EL device comprising an organic EL light-emitting part 
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"exuding an or g anic li ght -emitti„ g layer, between a metal 
electrode and a transparent electrode, characterised in that a 
transparent eiectrica lly conductive film U provided on . 
surface of the metal electrode on the organic EL light- 
emitting part side, and li g ht of wavelengths different to the 
wavelength of light emitted by the organic EL light _ emittlng 
layer is absorbed by at least one or both o, the metal 
electrode and the transparent electrically conductive film, 
-d only l ight of the „ avelength effiitted fay ^ ^ ^ 

Ught-emitting layer is discharged from the transparent 
electrode. 

Moreover, an invention according to claim 3 is an 
organic EL device comprising an organic EL l ig ht-emittin g part 
mcluding an organic light-emittin g layer, between a metal 
electrode and a transparent electrode, characterised in that a 
transparent electrically conductive fiim is provlded on . 
surface of the metal electrode on the organic EL light- 
emitting part side, the thickness of the transparent 
electrically conductive film is set such as to satisfy the 
following equation, where L is the optical distance from the 
organic light-emitting layer to the metal electrode, and X is 
the wavelength of light emitted by the organic light-emittin, 
layer, 



; 



4~ (" = 0,1,2,...) (3) 



and light of wavelengths different to the wavelength of light 
emitted by the organic EL light-emitting layer is absorbed by 
the metal electrode and/or the transparent electrically 
conductive film, and only lighfc Qf ^ wavelength ^ ^ fay 

the organic EL light-emitting layer is discharged from the 

transparent electrode. 

Moreover, an invention according to claim 4 is the 
organic EL device according to any one of claims 1 through 3, 
characterised in that a material of the transparent 
electrically conductive film is one of In2 o 3 - Zn0/ In2 o 3 -Sn0 2 , 
ZnO and Sn0 2 . 

Moreover, an invention according to claim 5 is the 
organic EL device according to claim 2 or 3, characterised in 
that the transparent electrically conductive film has an 
impurity added thereto so as to be coloured to a colour the 
same as the colour of the light emitted by the organic EL 
light-emitting layer. 

Moreover, an invention according to claim 6 is the 
organic EL device according to claim 5, characterised in that 
the organic EL light-emitting layer emits blue light, the 
transparent electrically conductive film is constituted from a 
material of one of In,0 3 -ZnO, In 2 0 3 -Sn0 2 , ZnO and SnG 2 , 



6 



containing an impurity of one of CuO, Co and Ti at a 
concentration of not more than 1%, and the transparent 
electrically conductive film absorbs blue light. 

Moreover, an invention according to claim 7 is the 
organic EL device according to any one of claims 2, 3 and 6, 
characterised in that the organic EL light-emitting layer 
emits blue light, the metal electrode comprises Zn, Mo or Cr, 
or an alloy thereof, and the metal electrode absorbs blue 
light. 

Moreover, an invention according to claim 8 is a 
monochrome panel or area colour panel, characterised by 
comprising the organic EL device according to any one of 
claims 1 through 5. 

Moreover, an invention according to claim 9 is a colour 
conversion type colour panel, characterised by comprising the 
organic EL device according to claim 6, a blue monochrome 
backlight, and colour-converting filters, wherein light other 
than blue light is absorbed by the transparent electrically 
conductive film of the organic EL device, and only blue 
monochrome light from the backlight is reflected by the metal 
electrode . 

Moreover, an invention according to claim 10 is a colour 
conversion type colour panel, characterised by comprising the 
organic EL device according to claim 7, a blue monochrome 
backlight, and colour-converting filters, wherein light other 
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tHan blue llghc ts afcsorbed fay netai eiectrode< ^ ^ 

m0n0Chr ° me "** «» b - kllght is reflected fay the 

metal electrode. 

The invention will now he descrihed with reference to 
the drawings, in which: 

^gure 1 is a drawing for explaining an example of the 

constitution of an organic EL device of t-h 

6Vlce of the Present invention; 
Figure 2 is a drawing for explainlng . ^ 

the constitution of an organic ^ deffice ^ pre ^ t 
invention; 

M5Ure 3 " a SECtlonal or a colour conversion type 

-lour panel constituted using an or g anic EL device or the 
present invention; and 

Figure « is a drawing for explaining the structure or a 
conventional organic EL device. 

referring to the rigures, FigU re 1 is a drawing for 
explaining an e X am ple or the constitution or an organic EL 
device or the present invention rormed on a substrate; this 

organic EL device inri.^c 

includes an organic EL light-emitting part 

constituted t rom a plurality or organic layers including an 
organic light-emitting layer, and specirically has a 
constitution in which a hole inaction layer 1 2 , a hole 
transport layer „. a light-emitting layer u. an electron 
transport layer !S, and an electron inaction layer 16 are 
formed in this order on a transparent electrode „. which is 



8 



» anode, a transparent electrically conductive fin, 17 is 
Provided on the electron inaction layer 16 , and a .eta! 
electrode 18 , whlch ls . cathode ^ ^ ^ ^ 

the transparent electrically conductive film 17 . Note that 
"hen constituting the organic EL device of the present 
invention, a glass substrate may be provided on either the 
transparent eiectrode H (t he anode,, or the metal eiectrode 
16 (the cathode metal layer) . 

°f the light emitted from the light-emitting layer 14 
the light emitted to the hole transport iayer 13 side passes 
through the hole transport layer X3 and the hole injection 
layer „ and is extracted to the outside from the transparent 
electrode „, whereas light ^ ^ 

layer 15 side passes through the electron transport layer !5, 
the electron injection layer 16 and the transparent 
electrically conductive film 17, and is reflected by the metal 
electrode 18 and thus returns into the device. Conseguently, 
if this reflected light can be extracted to the outside 
without being weakened in the device, then the external 
quantum efficiency can be improved. 

That is, taking the thicknesses and refractive indices 
Of the electron transport layer 15, the electron injection 
layer 16 and the transparent electrically conductive film 17 
in the device to be d, ,i . t , 2 , 3) and „_ ft _ ^ ^ 3j 
respectively, the optical distance L from the light-emitting 



layer U to the Metal electrode X8 will be gi ven by the sun, o £ 
the optical distances for these layers, i.e. by the following 
equation. 



L = 



(4) 



When light is reflected at the interface between the 
-tal electrode 18 and the transparent electrically conductive 
film 17, the phase of the light is reversed, and hence taking 
the wavelength of the light to be X, a condition for the light 
strengthening itself in the device is: 



. 2n +1 

L = —J~ X (« = 0,1,2,...) 



(5) 



Because the metal electrode 18 is used as the cathode, 
and the electron transport layer 15, the electron injection 
layer 16 and the transparent electrically conductive film 17 
are interposed between the metal electrode 18 and the light- 
emitting layer 14, if des ign is carried out such that the 
optical distance accounted for by these layers satisfies 
equation (5), then the external quantum efficiency can be 
improved. 

However, the thickness of the electron injection layer 
16 must be m ade low at approxi m ately 0.5 to 1 n», and m oreover 
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if the thickness of the electron *■ 

. „ electron transport layer 15 is made 

i then there wi11 be a ~ - •* - 

9 " ^ beCOmi - ~ consequently, wit , 

the organic EL device of the preS ent invention, the 
transparent electrically conductive film 17 is provided 
between the electron inaction l ayer 16 and the ^ 
e-c t rode IS, and the thickness Qf ^ 

-ectrically conductive fii m 17 is _ ^ ^ 

-fleeted by the metal electrode ^ sat±sfies ^ ^ 

interference condition, whereby the liaht- 

y Clle ll ^ ht ca " be extracted to 
the outside without the strength of the liaht- k ■ 

y or tne light being weakened 
m the device, and hence the ext P rn a i 

cne external quantum efficiency can 

be improved. 

The method of s<=»rr-ir.~ *- u 

e " ln9 the ° Ptical d "tance S uch that the 
—a! guantu, efficiency is ^ ^^^^^ ^ 

tMc k „ess of the transparent electrically ^ ^ 

« thl. wa y is not only effective a nonochrome pan ^ ^ 

monochrome backlight, but moreover i s parti™! , 

particularly effective 

«"H a colour panel that uses a colour conversion metho d i„ 
—h li 9 ht emitte d fro. a monochrome backlight is receive. b y 

colour-converting layers ,nH 

Y " conv erted into red, gree n and 

blue light. 

Moreover, one practical problem of organic EL panels is 
3 P " CMtraSt *» tG «*t. ano it has been 
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ascertained that a cause Qf ^ externai iig[)t ^ 

directly reflected by the n6tal electrQde ^ 
nation (5) , there i. llaitmd light Qf „ avelengths 
strengthened by interference, ^ Qnly ^ ^ 
wavelengths being reflected; strength Qf refiectiQn ^ 

U 9 ht of wavelengths not satisfying equation (5) „ m thus ^ 
reduced, and hence it can be seen that the organic EL device 
of the present invention contributes to improving the contrast 
of an organic EL panel. 

To further i m prove the contrast, it is effective to for m 
the transparent electrically conductive fil ra and the netal 
layer on top of one another to constitute a reflective layer 
and odour the transparent electrically conductive fil m out of 
this reflective layer to the colour of the e m itted light, thus 
producing a structure according to which light of colours 
other than the colour of the emitted light cannot be 
reflected, or ^ the material of the netal layer be a 
material having . property of absorfaing ^ ^ ^ 

than the colour of the e.itted light. one can thus envisage a 
method in which light of wavelengths not required to be 
extracted out fro* the transparent electrode is absorbed by 
the laminate of the transparent electrically conductive fil m 

and the metal laver or- a . . 

yer ' or a m ethod m which this light is 

absorbed by the metal layer mater, *i m . ^ 

yer material - Note that, in this 

case, it is preferable to constirnt-o t-K 

o constitute the various layers such 
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h « the optical distance for the layers interposed between 

the ne tal electrode a„ d the xi^t-ittin, layer satisfies 
eguation ,5,, but there is nQ llBitation t<> ^ 

in particuler. with . colour convers . on type coiQur 
Pane!, the backllght is blue< ^ ^ ^ ^ ^ ^ 

a -etal having . larger reflectiQn coefficient ^ 
*« red as the reflective metai; speclficaiiy> mq ^ ^ 

may be used. Moreover- *- 

moreover, the transparent electrically 

CO " dUCtiVe "» ^ ~* — *». e*a m ple, adding CUQ , 

constituting the transparent electrically conductive fiin 

m addition to the constitution shown in Figure x , an 
organic EL device of the present invention may have the 
constitution shown in Figure 2. 

figure 2 is . drawlng for explain . ng structure ^ 

the case th a t the iower electrode o f the organic EL device is 
-de to he an anode,- with this constitution, a m etal eiectrode 
*. a tr a ns Pa rent electrically conductive fllm 2V, which i s an 

anode, a hole injection layer 23 a hnl- f 

y=i ^j, a hole transport layer 22, a 

light-emitting l a yer 24 an =i„ *. 

yer 24, an electron transport layer 25, an 

electron injection layer 26, and a transparent electrode 21 
"hich is a cathode, are f or m ed in this order on . substrate' 
»• Here, regarding the constitution or the part uprising 
the electron injection layer 26 and the transparent electrode 
21 <the cathode,, one can envisage a structure in which the 
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electron injection layer 26 is formed from an ultra-thin film 
of an alkali or alkaline earth metal oxide, fluoride, boride 
or chloride, an ultra-thin film of a metal such as Al is 
deposited thereon, and an In 2 0 3 -ZnO oxide layer (IZO) is 
further provided thereon, or a structure in which a 
transparent electrode 21 made of a transparent oxide such as 
IZO is directly deposited on the electron injection layer 26. 

Note, that in addition to organic EL devices having the 
layer structures shown in Figures 1 and 2, the present 
invention can also be applied to organic EL devices having all 
other organic EL device constitutions proposed hitherto, for 
example a constitution in which a hole transport layer is not 
provided. 

Example 1 

Figure 3 is a sectional view of a colour conversion type 
colour panel constituted using an organic EL device of the 
present invention. Cr (5 nm) and Pt (100 nm) were deposited 
as a metal electrode 303 as reflective metal on a substrate 
301 having TFTs 302 thereon, and then an In 2 0 3 -ZnO oxide layer 
(IZO: refractive index 2.2) was further deposited as a 
transparent electrically conductive film 304 acting as an 
anode on the metal electrode 303. The metal electrode 303 
used here as the reflective metal is not limited to being a 
laminate of Cr and Pt so long as it is an electrically 
conductive metal or alloy having unevenness of not more than 4 
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film formation method such as electron k m 

s electron beam vapour deposition 
or resistive heating vapour deposition. 

A hole injection layer 305 * 

y J ° 5 ' a hol€ transport layer 306, 
and a light-emi ttina i aV pr ™-7 

9 307 Were deposited in this order on 

the transparent electrir^iiw 

electrically conductive filn, 304 by resistive 

-tin, vapour depositlon , and then ^ 8 _ hydroxyqulnoUne ^ 
co^le, was further ^ thereon ^ a thictaess ^ 2Q 

™ as an electron transport layer 308. 

A ia mi „ate 309 of an electron inaction layer and an 
upper transparent eiectrode was constituted by depositing LiF 
to a thickness of 0 . s M as the electrM injection ^ 

Positing lBmotM and 22Q „ Qf ^ ^ 

transparent electrode, and then finally depositing 300 M of 
SiON as a protective layer. 

The optica! distance for the organic EL device having 
this constitution was adjusted between the XZO transparent 
-ectricaliy conductive fil ra 30 « that was the lower electrode 
(the anode,, the hoie inaction layer 305, the hole transport 
layer 306. and the Pt fi lm in the metal electrode ^ ^ 

wavelength of the light fro m the colour conversion type 
bought was ,70 ™, a„d the hole injectlon layer ^ ^ 

deposited to a thickne<?<? of on 

* ° f 80 nn and the hde transport layer 
to a thiCcness of 20 „, conseguently, talt i n g the 
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^active index of the organic ^ ^ ^ ^ ^ 

interference con.ition of equation (5) ^ fiim thictaess 

»as made to be 1M _ natbmotm§ the IZQ fiin ms 
trans parent eiectrically conductive filD ^ ^ 
lower electrode was coloured blue by addlng o.« of CuO 



thereto 



A protective layer 316 was P rovi ded on the substrate 30! 
on which the device had been ror.eC as described above, and 
this substrate and a substrate 310 on which red, green and 
blue coiour-converting filters 311, 312 and 313 had been 
formed i„ advance uere ^ ^ ^ ^ ^ ^ ^ ^ ^ 

therebetween f iUe d with a gel bo dy 3K, an outer peripheral 
Portion of the device was sealed with an outer periphery 
sealant 315, thus completing the panel. Here, -colour- 
converting filters' are filters provide, with fluorescent 
filters and/or colour filters. 

A3 a result of comparing the properties of the panel 
having the constitution .escribed in the present example with 
the properties of a panel having . conventional constitution, 
« was found that the efficiency of extracting out light could 
*e improved from 2.0* to 3.0,, and hence the current passed at 
the same brightness could be reduced to 2/3. Furthermore, a 

contrast ratio of 200:1 at 100 

ac 100 cd/m' under 1000 Lx was 

obtained. 
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Moreover, upon carrvino n „f • , 

trying out similar comparative 
events with monochrone _ _ coiQur p _ is _ ^ 

results were obtained. 
Example 2 

The same comparison as in Examni« i 

n Exam Ple 1 was carried out but 

*** — no, UXO, .refractive index 2 Q) ^ tMckness 
- instead of In;0j _ Zn0 as ^ ^ 

COndUC " Ve M — l " ^ «se. «~l.r effects to 

with Example , were agaln obtained fiin ^ ^ 

—ted usi„ g . method such as ^^^^^ depQsition 
or CVO. Mo reover, similar Qbtained ^ ^ 

case of us ing 2n0 or Sn0 , as ^ ^ 
conductive fil m material and adjusting Qpticai ^^^^ 

As descrihed abo ve, aC cordin g to the ^ 
a transient electrically conductive fil m ta provided on . 
surface of a »etal elects of an organic EL ^ ^ ^ 

ixght-e.ittm, i ayer side , and the thickness Qf 

transparent electrically conductive film i , „„ ■ 

e tllm ls adjusted such that 
U,ht reflected by the me tal electrode is ma de to under g o 
interference and thus st ren g the„ itself in the device, w „ere by 
the external .uantun, efficiency can be proved with no 
acco Bp anyin g deterioration in the b ri g htness.. furthermore, 

**t of a specific „avelen g th is ma de to he ahsorhed b y the 
-tal electrode and the transient electrically conductive 

C ° nt — -P-ed,- as a result, there 
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can be provlded an organic el ^ m ^ ^ 

the same , according ^ wwch ^^^^ 

efficiency can be improved with 

ed with no accompanying deterioration 
m the brightness, and moreover the conv- 
ene contrast can be improved. 
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CLAIMS 



I- *» or Wic EL devlce comprising an ^ 
-tting part lncluding an light _ enitting 
between a metal electrOQe & ^ 

organic EL device characterised in that: 

a transparent eiectrica lly conductive fi ln ls provided 
a surface or the m etai eiectrode on the organic EL right- 
emitting part side; 

and the thickness of the transparent eiectricaily 
conductive fii ra is set such as ^ ^ 

eguation, wh ere L is the optica! distance fro m the organic 

Ught-e-ittin, t0 ^ "™ — trode, and X is the 

-aveiength of iight emitted by the organic Light-eating 
layer. 

, _2n + l 

— J~ X C«=0,u,...) (6) 



2. An organic EL device comprising an organic EL light- 
eating part including an organic light-emitting layer 

between a me tal electrode and a transparent electrode, the 

organic EL device characterised in that: 
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■ transparent electricaUy conductive mn ^ ^^^^ ^ 
a surface of the metal electrode Qn the ^ 
emitting part side; 

and light of wavelengths different tQ ^ ^^^^ ^ 
«*t emitted by the organic light _ emittlng iayer ^ absQrbed 
by .t least one or both of the netal ^ 
transparent electricall y conductive ^ ^ ^ ^ ^ 
the wavelength emitted by the organlc EL ^ 
is discharged from the tr a n S p aren t electrode. 

3- An organic EL device comprising an organlc EL light _ 
^tting part including an Qrganic ltght . enitting ia ^ r 

between , me tal e le ctrode end . transparent electrode , ^ 
organic EL device characterised in that : 

a transparent electricall y conductive film is provided Qn . 

SUrfaW ° f Mtal on the organic EL llght . 

emitting part side; 

the thiccness or the transparent electrically conductive ^ 
« set such as tp satisf y the following equatlon _ where l ^ 

the opticei distance fro. the organic light-emitting layer to 

the metal electron^ or ^^ i . 

ectrode, and A. ls the waV elength of l ight emitted 

by the organic light -emit ting l a y er/ 

L = ~ X (» = 0,1,2,...) 
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and light o, wavelengths different to the wavelength of 
Ught emitted by the organic EL light-emitting layer is 
absorbed by the metal eiectrode and/or the transparent 
electrically conductive film, and only light of the wavelength 
emitted by the organic EL light-emitting layer is discharged 
from the transparent electrode. 

«• The organic EL device according to any one of claims 1 
through 3, characterised in that a material of the transparent 

electrically conductive film is one of In^-ZnO, In^-SnO,, 

ZnO and Sn0 2 . 

5- The organic EL device according to claim 2 or 3, 
characterised in that the transparent electrically conductive 
film has an impurity added thereto so as to be coloured to a 
colour the same as the colour of the light emitted by the 
organic EL light-emitting layer 

6. The organic EL device according to claim S. characterised 
in that the organic EL light-emitting layer emits blue light, 
the transparent eiectrically conductive film is constituted 
from a material of one of Ia ,0 3 - Z „o, In 2 0 3 -Sn0 2 , ZnO and Sn0 2 , 
containing an impurity of one of CuO, Co and Ti at a 
concentration of not more than 1%, and the transparent 
electrically conductive film absorbs blue light. 
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• or g anic EL device accordin, to any one Qf ^ ^ , 

- *. characterised in that the or9anic £L liffht . emltting 

layer emits blue liahf- f-K~ , . 

uc J-J-ynC/ the metal p]prhr^« _ 

1 electrode comprises Zn, Mo 

or Cr. or an alloy thereof, and the .eta! electrode absorbs 
blue light. 

8 - A monochrome panel or *r-o 3 _i 

P ne± or area colour panel, characterised by 

including the organic EL device according * 

Ce ac <=orcling to any one of claims 

1 through 5. 

»■ A colour conversion type colour pane!, characterised by 
-prism, the or g anic EL device accordin, to clai ra 6 , . blue 
-nochroa.e bacUi g ht, and colour-converti„ g filters, wherein 
« 9 ht other than blue light is absorfced fay ^ transparent 
electrically conductive rila, or the or g anic EL device, and 

only blue monochrome li ght f rom the backllght ± , ^ 

the metal electrode. 

10- A colour conversion type colour panel, characterised b y 

comprising the organic EL device according - , • 

ce according to claim 7 , a blue 

™ OChMe baCkUght ' «" colour-convertin, fiiters. wherein 
Ught other than blue ,i ght is absorbed by the metal 
electrode, and only blue monochrome li ght from the 
rs reflected by the metal electrode. 
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